
Two-photon Ca²⁺ imaging

Couple Ca²⁺ Imaging with Electrophysiology
Determine whether changes in neuronal
activity precede or accompany microglial Ca²⁺
responses.

Test HF-EMF Effects

Compare microglial Ca²⁺ event frequency,
amplitude, duration, and motility across
baseline and electromagnetic field
stimulation, and recovery.

Integrate Experimental Data with a Model

Use measured Ca²⁺ and microglia response
dynamics to build, constrain and validate a
neuron–microglia computational model.

 

This project tests whether EMF alters the Ca²⁺
signaling microglia use to sense and respond to
their environment.

Combining two-photon imaging and
electrophysiology links electromagnetic
stimulation with neuronal activity and microglial
response.

This approach provides a framework for
investigating EMF-driven changes in
neuroimmune signaling.
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Acute brain slices containing fluorescently
labeled microglia are imaged to record
changes in Ca²⁺ fluorescence.

Electrophysiology
Local neuronal activity is recorded alongside
imaging to relate neural activity to microglial
Ca²⁺ responses.

EMF Stimulation

Electromagnetic Field-Induced Modulation of Microglial Calcium Signaling
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Objective – Determine how pulsed electromagnetic stimulation alters

microglial Ca²⁺ activity and motility in acute neural tissue
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Future Directions

• Microglia continuously survey the CNS and rapidly
respond to neuronal activity, ATP, injury, and other
environmental changes.

• Intracellular Ca²⁺ signaling links extracellular cues
to microglial behaviors including process motility,
migration, and functional state.

Electromagnetic fields (EMFs) can alter cellular
signaling, but their effects on microglial Ca²⁺
dynamics in intact neural tissue remain poorly
understood.

•

We hypothesize that pulsed EMF exposure alters
microglial Ca²⁺ signaling and associated cellular
responses.

•

Methods

Preliminary observation: Hippocampal GAD2 inhibitory
neuronal Ca²⁺ activity was recorded during two EMF
stimulation periods. The higher-frequency condition
appeared to show greater divergence among ROI
responses, particularly during and after the second

stimulation period.

These recordings establish the imaging/stimulation
framework for subsequent microglial Ca²⁺ measurements

alongside neuronal activity.

Preliminary validation using hippocampal neuronal Ca²⁺ recordings
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Pulsed EMF is applied during exposure
periods, and then compared to baseline and
recovery periods.
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